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DESCRIPTION 



Name of the Invention 
Piston Driver Assembly 

Scope of the Patent Claims 

This invention relates to a piston driver assembly that applies the combustion gas 

pressure of the gas-generating material to the main piston, which is locked in 

I 

place by a retractable lockpin. Simultaneously, the combustion gas pressure is 
also applied to the auxihary piston. By the retraction of the lockpin, the main 
piston is made to move almost simultaneously with the ignition of the gas 
generating material. 

Detailed Description of the Invention 

This invention relates to a piston driver assembly for use in applications such as 
rocket systems. Specifically, it consists of a piston assembly that is driven by the 
combustion gas pressure of a gas-generating material. 

For example, in a pusher assembly actuated by the combustion of gunpowder, as 
illustrated in Figure 1, the driving piston (1) is conventionally locked in place, by 
using a shear pin (2). The combustion gas pressure of the gunpowder (3) propels 
the driving piston to commence its movement, shearing off the shear pin and 
thereby releasing the lock, so that the driving piston (1) moves towards the end of 
its stroke path. However, in this type of setup, if a burr is formed on the cross- 
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sectional surface of the shear pin during the shearing, scratches may be formed in 
the 0-ring (4) and the land (5) of the driving piston (1). When the accumulated 
high-pressure and high-temperature gas at the end of the stroke path flows onto 
the damaged area, the damage is dramatically aggravated and there is a risk of 
high-temperature gas ejection. This entails hazards to the equipment installed in 
the rocket. Consequently, meticulous quality control is required in the material 
used and in the manufacturing process of the shear pin. However, the pin's small 
size makes quality control extremely difficult. 

With the objective of resolving such problems, this invention offers a piston drive 
assembly that overcomes those difficulties and is set into motion almost 
simultaneously with the ignition of the gas-generating material. 
In other words, this invention consists of a piston driver assembly that applies the 
combustion gas pressure of the gas-generating material to the main piston, which 
is locked in place by using a retractable lockpin. Simultaneously, the combustion 
gas pressure is also applied to the auxiliary piston. By the retraction of the 
lockpin, the main piston is made to move ahnost simultaneously with the ignition 
of the gas generating material. 

An actual example of this invention is described below with the aid of Figure 2. 
In this diagram, the left side represents the front section and the right side, the rear 
section. 

(11) refers to the main cylinder. Its front section is open-mouthed, while its rear 
section has a through-bore (12). (15) refers to the main piston, which has a front 
land (16); a rear land (17) with a larger diameter than the front land (16) and 
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situated separately behind the front land; and a ring groove (18) formed by the 
connection between the front land and the rear land. An 0-ring (19) is installed in 
the ring groove (18). The rear surface of the rear land (17) of the main piston (15) 
has a through-bore (12), into which a shding push rod is inserted and fixed in 
place. A cap (21) is screwed onto the front section of the main cylinder (1 1). An 
0-ring is placed between the cap (21) and the main cylinder (11). The gas- 
generating material (black gunpowder) (23) is stored inside the main cylinder (1 1) 
between the main piston (15) and the cap (21). On the surface of the cap (21) 
opposite to the main piston (15), an igniter (24) is installed to ignite the gas- 
generating material (23). Within the cap (21), a through-bore (25) extends along 
its axis. A coated wire (26) that conducts electricity is inserted through this 
through-bore (25). The section of the electricity-conducting coated wire (26) that 
links with the squib (24) is sealed with potting (13). 

(27) refers to the auxiliary cylinder installed on the side wall of the main cylinder 
(1 1), in such a manner that the auxiliary cyhnder's central axis is perpendicular to 
the central axis of the main cylinder (11). (28) refers to the auxiliary piston 
located inside the auxiliary cylinder (27). The outer circumference of the 
auxiliary piston (28) has a ring grove (29), in which an 0-ring (30) is installed. In 
the upper section of the auxiliary piston (28), a lockpin (31) is joined to the 
cylinder (11). The lockpin (31) is inserted into the through-bore (32) that 
penetrates the main cylinder (11) and engages with the rear surface of the rear 
land of the main piston (15), thereby locking the main piston (15) in place. This 
through-bore (32) opens into the inner wall of the main cylinder (11) behind the 
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main piston (15). An 0-ring (34) is installed in the ring groove (33) formed in 
this inner wall. (35) refers to the passageway in the main cylinder (11) that opens 
into the inner wall of the main cylinder (11) between the main piston (15) and the 
cap (21), at one end; and into the upper section of the auxiliary cylinder (27), at 
the other end. This passageway channels the gas produced by the combustion of 
the gas-generating material into the auxiliary cylinder (27), in order to push the 
auxiliary piston (28) upwards. A compression spring (36) is installed in the lower 
section of the auxiliary piston (28). This spring is biased towards constantly 
pushing up the auxiliary piston (28). (37) refers to the air exhaust outlet in the 
lower section of the auxiUary cylinder (27). This outlet (37) ejects the air located 
below the auxiUary piston (28) inside the auxiliary cylinder (27). (38) refers to 
the mill ring used as a gas seal for the section where the auxiUary cyUnder (27) 
and the main cylinder (1 1) are joined to each other. 

In the piston driver assembly offered by this invention, the gas produced by the 
combustion of the gas-generating material (23) flows through the passageway 
(35) into the auxiUary cylinder (27) and impinges upon the auxiUary piston (28), 
thus pushing down the auxiUary piston (28) by suppressing ttie compression 
spring (36). As a result, the lockpin (31) is retracted downwards, and the 
impinging combustion gas causes the main piston (15) to move towards the rear. 
In this instance, the air located below the auxiUary piston (28) inside the auxiUary 
cylinder (27) is ejected through the air exhaust outlet (37). Similarly, the air 
inside the main cylinder (11) is ejected through another air exhaust outlet (39). 
Since the gas-generating material (23) used rapidly produces a tremendous 
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amount of gas, the lockpin (31) is retracted almost simultaneously with the action 
of the gas-generating material (23), and the main piston (15) begins to move. 
As described above, in the piston driver assembly offered by this invention, a 
shear pin is not used to lock the main piston in place. A retractable lockpin is 
used instead. When the combustion gas pressure impinges upon the main piston 
and the auxiliary piston simultaneously, the lockpin is retracted. Consequently, 2 
outstanding advantages can be derived: (1) When a shear pin is used, bunrs may 
be formed on the sheared surface of the shear pin. These damage the 0-ring and 
the piston's land sections and give rise to the risk of gas leaks. The use of a 
retractable lockpin eliminates this risk. (2) The commencement of the piston's 
movement ahnost simultaneously with the ignition of the gas-generating material 
(for example, gunpowder) is made possible. The reliability of piston driver 
assembhes actuated by combustion gas pressure, in general, is thus enhanced. 
This invention is extremely effective, especially in technological applications 
such as rockets. 

Brief Description of the Diagrams 

Figure 1 shows the horizontal cross-section of a conventional piston drive 
assembly. 

Figure 2 shows the horizontal cross-section of an actual example of this invention. 
Legend: 

(15) Main piston 

(23) Gas-generating material 
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(28) Auxiliary piston 
(31) Lockpin 

Patent Applicant: Nissan Motor Corporation 
Representative: Gunichiro Ariga 

Patent Attorney 
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